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PROBLEM TO BE SOLVED: To solve the problem that an 
LED deteriorates in brightness because light emitted 
from the LED leaks in the lateral direction, penetrating 
through a light transmitting board. 

SOLUTION: Through-holes are provided in rows on an 
aggregate board, and a stepped through-hole 1b with a 
recess 1a is provide between the rows of the 
through-holes. An upper electrode 3, a lower electrode 
4, and a through- hole electrode 2 (conductive part) are 
provided on the board, the rear opening of the 
through-hole 1b is stopped up with a tape or the like, 
then light transmitting resin fills up the through-hole 
and is cured, an LED 7 is die-bonded on the fight 
transmitting resin 11 with light transmitting die 
bonding paste 8 covering the side of the LED 7, the LED 
7 is wire-bonded with metal fine wires 9, and sealing 
resin 10 is made to fill up the recess 1a so as to cover 
the LED 7 and the metal fine wires 9. Cut lines are 
provided passing through centers of the through-holes, 
and other cut lines are provided crossing the cut lines 
at right angles, the aggregate board is cut into unit 
light emitting diodes along the latter cut lines. The 
through-holes are sloped, and a reflecting film is 
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because light emitted from the LED leaks in the lateral direction, penetrating 
through a light transmitting board. 

SOLUTION: Through-holes are provided in rows on an aggregate board, and a stepped 
through-hole lb with a recess la is provide between the rows of the 
through-holes. An upper electrode 3, a lower electrode 4, and a through- hole 
electrode 2 (conductive part) are provided on the board, the rear opening of the 
through-hole lb is stopped up with a tape or the like, then light transmitting 
resin fills up the through-hole and is cured, an LED 7 is die-bonded on the light 
transmitting resin 11 with light transmitting die bonding paste 8 covering the 
side of the LED 7, the LED 7 is wire-bonded with metal fine wires 9, and sealing 
resin 10 is made to fill up the recess la so as to cover the LED 7 and the metal 
fine wires 9. Cut lines are provided passing through centers of the 
through-holes, and other cut lines are provided crossing the cut lines at right 
angles, the aggregate board is cut into unit light emitting diodes along the 
latter cut lines. The through-holes are sloped, and a reflecting film is formed 
on the slope. The light emitting diodes can be improved in brightness and made 
inexpensive because they are thin and formed in a lot. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] Form the breakthrough with a stage characterized by providing the 
following, and fill up with and harden translucency resin and the translucency 
resin section is formed in a part for this penetration pore. Die bond of the 
light emitting diode is carried out to this translucency resin section so that 
the side face of a light emitting diode may be covered with the die bond paste of 
translucency. The light emitting diode which carries out wire bond of the 
top-face electrode of this light emitting diode, and the electrode formed in the 
crevice of said substrate with a metal thin line, and is characterized by filling 
up with and hardening closure resin in said crevice so that said light emitting 
diode and a metal thin line may be covered The substrate which has connected the 
electrode of a vertical side by the current carrying part of a side face It is a 
crevice to the abbreviation center section of this substrate. 
[Claim 2] The configuration of a breakthrough according to claim 1 is light 
emitting diode characterized by having the slant face expanded in the shape of a 
parabola as it goes to the outlet of a hole, and forming the reflective film in 
the slant face of this breakthrough. 

[Claim 3] The manufacture approach of light emitting diode characterized by 
providing the following The set substrate processing process which is on the flat 
surface of the set substrate which consists of a glass epoxy resin which takes 
and is carried out, carries out two or more trains arrangement of two or more 
through holes so that it may arrange in the shape of a grid, and forms in the 
abbreviation center section between each train the breakthrough with a stage 
which has a crevice [ many ] The electrode pattern formation process which forms 
an electrode pattern in the vertical side of a set substrate including the inner 
surface of said through hole The translucency resin section formation process 
which fills up with and hardens translucency resin at a part for a penetration 
pore after a tape etc. closes a hole at the rear face of said breakthrough The 
mounting process which carries out die bond of the light emitting diode to said 
translucency resin section so that the side face of a light emitting diode may be 
covered with the die bond paste of translucency, The bonding process which 
carries out wire bond of the top-face electrode of said light emitting diode, and 
the electrode formed in the crevice of a set substrate with a metal thin line, 
The resin seal process which fills up with and hardens closure resin in said 
crevice so that said light emitting diode and metal thin line which were mounted 
may be covered, The division process which cuts along with the cutline which 
passes along the core of the through hole of a set substrate by the dicing 
machine or the slicing machine, and the cutline which intersects perpendicularly 
with this cutline and passes along the center between through holes, and is 
divided into the light emitting diode of a single individual 

[Claim 4] The configuration of a breakthrough according to claim 3 is the 
manufacture approach of the light emitting diode characterized by having the 
slant face expanded in the shape of a parabola as it goes to the outlet of a 
hole, and forming the reflective film in this slant face. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invent ion] This invention relates to the light emitting diode used 
for various kinds of electronic equipment, and its manufacture approach. 

[0002] 
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[Description of the Prior Art]There is an application for patent 2000-317237 
"filing date of application and October 17, Heisei 12" for which these people 
applied previously in light emitting diode as package structure of light emitting 
diode where it packed in the form of being suitable for the surface mount to the 
circuit board, by mounting in a substrate, closing by the resin of translucency , 
and preparing a connection terminal. The outline is explained based on drawing 
11 . 

[0003] In drawing 11, the substrate 1 which carried out the abbreviation rectangle 
configuration is a resin substrate which consists of a glass epoxy resin etc., 
and the current carrying part 2 of a side face is the side-face electrode which 
made the radii configuration which made the through hole abbreviation one half, 
and it has connected the electrodes 3 and 4 of the vertical side formed on the 
substrate 1 by this current carrying part 2 . Breakthrough lwith stage b which has 
crevice la is formed in the abbreviation center section of said substrate 1. 
Although said substrate 1 is divided into the substrates 1A and IB of the body 
according to right and left by breakthrough lb, two substrates 1A and IB 
currently divided are combined by joining ranging over two substrates 1A and IB 
using adhesives 6 grade, as the base substrate 5 of translucency closes 
breakthrough lb. 

[0004] On the base substrate 5 of said translucency, into breakthrough lb of a 
substrate 1, die bond of the light emitting diode (it is hereafter written as 
LED) 7 is carried out so that the side face of LED7 may be covered with the die 
bond paste 8 of translucency. Wire bond of said LED7 and the electrode 4 formed 
in crevice la of a substrate 1 is carried out with the metal thin line 9, and 
crevice la is made to fill up with and harden closure resin 10 so that said LED7 
and the metal thin line 9 may be covered. 

[0005] Like for example, sapphire glass or silicon carbide, transparently, the 
construction material of the base substrate 5 of said translucency is the good 
ingredient of heat dissipation nature, and radiates heat in the heat generated 
from LED7 . 

[ 00 06] Moreover , as said closure resin 10, for example like silicon, the white 
resin of high ref lexibil i ty is good at lightf astness , and if powder, such as an 
alumina, is further mixed in this, heat dissipation nature will improve. 

[0007] The surface mount of the light emitting diode is carried out to the circuit 
board of an assembly place with the electrode 4 formed in the underside by the 
above-mentioned configuration. As shown in drawing 11, although the light emitted 
from LED7 comes out from the side face of LED7 to a longitudinal direction like 
an arrow head A, it reflects by the interface of the die bond paste 8 of 
translucency, and closure resin 10, and it is emitted from the base substrate 5 
of translucency. 

[0008] 

[Problem(s) to be Solved by the Invention] However , there are the following 
troubles in the light emitting diode mentioned above. That is, in order for a 
part of light emitted from LED to leak to the longitudinal direction of the base 
substrate of translucency, there was a fault to which brightness falls. 

[0009] This invention is made in view of the above-mentioned conventional 
technical problem, the object is the thin shape used for electronic equipment, 
and improvement in brightness can be performed and it offers the light emitting 
diode and its manufacture approach of a cheap surface mount mold. 

[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the 
light emitting diode in this invent ionThe breakthrough with a stage which has a 
crevice is formed in the abbreviation center section of the substrate which has 
connected the electrode of a vertical side by the current carrying part of a side 
face, and this substrate. Fill up with and harden translucency resin and the 
translucency resin section is formed in a part for this penetration pore. Die 
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bond of the light emitting diode is carried out to this translucency resin 
section so that the side face of a light emitting diode may be covered with the 
die bond paste of translucency. Wire bond of the top- face electrode of this light 
emitting diode and the electrode formed in the crevice of said substrate is 
carried out with a metal thin line, and it is characterized by filling up with 
and hardening closure resin in said crevice so that said light emitting diode and 
a metal thin line may be covered. 

[0011] Moreover, the configuration of a breakthrough according to claim 1 has the 
slant face expanded in the shape of a parabola as it goes to the outlet of a 
hole, and it is characterized by forming a reflective member in the slant face of 
this breakthrough. 

[ 0012 ] Moreover , it is on the flat surface of the set substrate which consists of 
a glass epoxy resin which takes and is carried out. [ many ] The set substrate 
processing process which carries out two or more trains arrangement of two or 
more through holes so that it may arrange in the shape of a grid, and forms in 
the abbreviation center section between each train the breakthrough with a stage 
which has a crevice, The electrode pattern formation process which forms an 
electrode pattern in the vertical side of a set substrate including the inner 
surface of said through hole, The translucency resin section formation process 
which fills up with and hardens translucency resin at a part for a penetration 
pore after a tape etc. closes a hole at the rear face of said breakthrough, The 
mounting process which carries out die bond of the light emitting diode to said 
translucency resin section so that the side face of a light emitting diode may be 
covered with the die bond paste of translucency, The bonding process which 
carries out wire bond of the top-face electrode of said light emitting diode, and 
the electrode formed in the crevice of a set substrate with a metal thin line, 
The resin seal process which fills up with and hardens closure resin in said 
crevice so that said light emitting diode and metal thin line which were mounted 
may be covered. The cutline which passes along the core of the through hole of a 
set substrate by the dicing machine or the slicing machine, It is characterized 
by consisting of a division process which cuts along with the cutline which 
intersects perpendicularly with this cutline and passes along the center between 
through holes, and is divided into the light emitting diode of a single 
individual . 

[ 0013 ] Moreover , the configuration of a breakthrough according to claim 3 has the 
slant face expanded in the shape of a parabola as it goes to the outlet of a 
hole, and it is characterized by forming a reflective member in this slant face. 

[0014] 

[Embodiment of the Invention] Hereafter , based on a drawing, the surface mount 
mold ELD in this invention and its manufacture approach are explained. Drawing 1 
is the sectional view of the light emitting diode which is the gestalt of 
operation of the 1st of this invention. Drawing 3 - drawing 10 are the 
explanatory views showing the manufacture approach of the light emitting diode of 
drawing 1. In drawing, the same sign shows the same member as the conventional 
technique . 

[0015] In drawing 1, breakthrough lwith stage b which has crevice la is formed in 
the abbreviation center section of the substrate 1 which carried out the 
abbreviation rectangle configuration a different place from the conventional 
technique. As the breakthrough lb is closed, translucency resin is filled up with 
and stiffened, and the translucency resin section 11 is formed. 

[0016] Die bond is carried out so that LED7 may be covered to the crevice la side 
of a substrate 1 on the front face of said translucency resin section 11 and the 
side face of LED7 may be covered with the die bond paste 8 of translucency. 

[0017]Wire bond of the top-face electrode of said LED7 and the electrode 4 formed 
in crevice la of a substrate 1 is carried out with the metal thin line 9, and 
said crevice la is made to fill up with and harden closure resin 10 so that said 
LED7 and the metal thin line 9 may be covered. What took into consideration 
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lightf astness , high ref lexibility , heat dissipation nature, etc. as usual is used 
for this closure resin 10. 

[0018] As for the light emitted from LED7 , by the above-mentioned configuration, 
the light which escapes in a longitudinal direction by echo inside among the 
light left in the direction of the translucency resin section 11 can raise 
brightness by preventing reflecting on the wall surface of breakthrough lb of a 
substrate 1 like an arrow head C, and escaping in a longitudinal direction. 

[0019]Moreover, since the translucency resin section 11 is arranged in 
breakthrough lb of a substrate 1, the conventional base substrate joined to the 
substrate 1 becomes unnecessary, and can make the part LED package a thin shape. 

[ 0020] Drawing 3 - drawing 10 explain the manufacture approach of light emitting 
diode. Drawing 3 is the perspective view showing the processing process of a set 
substrate. In drawing 3, much 21 is a set substrate which consists of a glass 
epoxy resin taken and carried out. With processing means, such as for example, NC 
cut or a press, the processing approach of this set substrate 21 is on the flat 
surface of the set substrate 21, and it carries out two or more trains 
arrangement of two or more through holes 12 so that it may arrange in the shape 
of a grid. Moreover, breakthrough lwith stage b which has crevice la is formed in 
the abbreviation center section between each train. Said through hole 12 is 
formed on the outline X mentioned later, and becomes the side- face current 
carrying part of a semicircle configuration. 

[0021] Drawing 4 is a B-B line sectional view after electrode pattern formation at 
drawing 3 . In drawing 4 , an electrode pattern formation process forms a deposit 
in the vertical side of the set substrate 21 which includes the inner surface of 
said through hole 12 by plating processing, it adds a plating resist, carries out 
exposure development with a pattern mask, performs pattern etching, and forms the 
through hole electrode 2 (current carrying part) the electrode patterns 3 and 4 
and in said through hole 12 at said set substrate 21. 

[0022 ] Drawing 5 is the sectional view showing the formation process of 
translucency resin, after it closes a hole with tape 13 grade at the rear face of 
said breakthrough lb, makes the part of breakthrough lb fill up with and harden 
translucency resin, and forms the translucency resin section 11. The tape 13 
stuck after filled resin's hardening is exfoliated. 

[0023 ] Drawing 6 is the sectional view showing die bond mounting and a wirebonding 
process, and on said translucency resin 11, with the die bond paste 8 of 
translucency, as it covers the side face of LED7 , it carries out die bond of LED7 
to the crevice la side. 

[0024] A wirebonding process carries out wire bond of the top-face electrode of 
said LED7, and the electrode 4 formed in crevice la of the set substrate 21 with 
the metal thin line 9. 

[ 0025 ] Drawing 7 is the sectional view showing a resin seal process, and after it 
fills up crevice la with closure resin 10 so that said LED7 and metal thin line 9 
which were mounted may be covered, it is stiffened. 

[0026] Drawing 8 is the perspective view showing a division process, and is 
divided into the light emitting diode of a single individual as shown in drawing 
9 (perspective view by the side of luminescence) , and drawing 10 (perspective 
view by the side of a rear face) by cutting along with the cut line Y which 
intersects perpendicularly with the cutline X which passes along the abbreviation 
core of the through hole 12 of the set substrate 21 by the dicing machine or the 
slicing machine, and this cutline X, and passes along the center between this 
through hole 12 . 

[0027] Like, by [ above-mentioned ] processing collectively and dividing light 
emitting diode into a set substrate, much picking production is possible and it 
is that the cost is cut down. 

[ 0028 ] Drawing 2 is the sectional view of the light emitting diode which is the 
gestalt of operation of the 2nd of this invention. A different place from the 
gestalt of the 1st operation mentioned above is having slant-face lc expanded in 
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the shape of a parabola as the configuration of said breakthrough lb goes to the 
outlet of a hole, and having formed the reflective film 14 in this slant-face 1c 
by plating etc. as a reflective member. Since it is the same as that of the 
gestalt of the 1st operation about the other configuration and its manufacture 
approach, explanation is omitted. 

[0029] By the above-mentioned configuration, as for the light emitted from LED7 , 
the light which escapes in a longitudinal direction by echo inside among the 
light left in the direction of translucency resin 12 can reflect by the 
reflective film 14 formed in slant-face 1c of breakthrough lb of a substrate 1 
like an arrow head D, and can raise brightness further. 

[0030] 

[Effect of the Invention]As explained above, according to this invention, without 
missing horizontally the light emitted from LED, it is made to reflect 
efficiently and brightness is raised. Moreover, brightness can be made to raise 
further by making a breakthrough into a slant face and adding reflective 
structure . 

[0031 ] Moreover , since a translucency substrate is not joined to a substrate, a 
thin LED package is obtained. 

[0032 ] Moreover , in order for a set substrate to perform much picking production, 
the picking number is expanded and it is that the cost is cut down. Since the 
present mounting process can be used as it is, the manufacture approach by which 
had few installation costs and they were stabilized can be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]It is the perspective view of the light emitting diode concerning the 
gestalt of operation of the 1st of this invention. 

[Drawing 2] It is the perspective view of the light emitting diode concerning the 
gestalt of operation of the 2nd of this invention. 

[Drawing 3] It is the perspective view showing the processing process of the set 
substrate concerning the manufacture approach of drawing 1. 

[Drawing 4] It is a B-B line sectional view after electrode pattern formation at 
drawing 3 . 

[Drawing 5] It is the sectional view showing the process which forms the 
translucency resin section in the breakthrough of drawing 4. 

[Drawing 6] It is the sectional view showing the process which mounts LED on the 
translucency resin section of drawing 5. 

[Drawing 7] It is the sectional view showing the process which closes closure 
resin to the crevice of drawing 6 . 

[Drawing 8] It is the perspective view showing the process which carries out the 
dicing of the set substrate of drawing 7 . 

[Drawing 9] It is the perspective view of the light emitting diode divided by 
drawing 8 . 

[Drawing 10] It is the rear-face perspective view of the light emitting diode 
divided by drawing 8 . 

[Drawing 11] It is the sectional view of the conventional light emitting diode. 

[Description of Notations] 

1 Substrate 
la Crevice 

lb Breakthrough 
\ 1c Slant face 

2 Current Carrying Part (through Hole Electrode) 

3 Four Up underside electrode 
7 LED 
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8 Die Bond Paste 

9 Metal Thin Line 

10 Closure Resin 

11 Translucency Resin Section 

12 Through Hole 

13 Tape 

14 Reflective Film 
21 Set Substrate 
X, Y Cutline 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 



1 4 Sctom 




[Drawing 3] 




[Drawing 4] 
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[Drawing 5] 




[Drawing 6] 




[Drawing 8] 




[Drawing 9] 




[Drawing 10] 
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[Drawing 11] 
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